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On products of distributions involving delta function and its partial derivatives
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Introduction
In this section we shall define the product ''''. This definition involves a harmonic representation of distributions and Non-Standard Analysis. Let C Ã and R Ã be nonstandard models for the complex field and the real field respectively, and let r be a positive infinitesimal. Let Y denote the set of all infinitesimal in C Ã . Let r C ¼ fx A C Ã : for some finite integer n; jxj < r Àn g; r C 0 ¼ r C=Y:
We call hyperdistributions the complex linear functional of DðR n Þ in r C 0 . the product of S and T.
The product S T is a generalization of the usual product for continuous functions on R n . In the following, we enunciate the fundamental properties of the product:
II. Bilinearity:
III. Localizability: Let U be an open subset of R n and let
V. Let f and g be continuous functions on R n . Then f g ¼ fg.
VI. The Leibnitz formula: Let
Li Banghe and Li Yaqing obtained in [1] , the following formula for d d
where
We can simplify the expression for the coe‰cients C s 1 ;...; s n by taking into account the following formula for the Beta function:
where p; q A R þ . Next, we obtain by taking into account commutativity, the Leibnitz formula and (2), the following expression for d
We observe that the Hadamard finite part of d qd qx i is nonzero for even n, because it is obtained for j ¼ n 2 in the second term of the formula (3), so then
where A D 0 ðR n Þ, f A DðR n Þ and r the positive infinitesimal considered in section 1. We know that
is the Taylor expansion of f to n þ 2 th order, where c is continuous for x 0 0 and bounded near x ¼ 0. Then, we obtain in (7), by taking into account (8), (9) and supp f H fx : jxj < ag that
The last term of the second member of the equality (10) is an infinitesimal number and we can omit it, in fact: Let M ¼ supfcðxÞ : jxj < ag and we consider the polar coordinate in R n : 
Next, from (12) we obtain:
since r A 0. Then, we consider in (10) the terms in the Taylor expansion of f until n þ 2 th order
8 > > > < > > > :
ð0Þ: ð15Þ
We consider for each j a n þ 2, ðk 1 ; . . . ; k n Þ A N n 0 with k 1 þ Á Á Á þ k n ¼ j, the following terms:
First, we consider i ¼ n. For that, we calculate the following terms:
Applying polar coordinate in R n and by taking into account that P n i¼1 k i ¼ j, we obtain in (17) the following formula: 
Now,
and,
Next, we obtain from (17) and the above calculations:
We observe that
Therefore, this last term is a finite number. Next, we obtain from (22),
and
Next,
By taking into account the formula (2), we obtain:
We obtain from (24) and (25) that: 
Finally, we obtain from formulas (10) and (26) 
